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(54) Novel methods and medicament for treating Infections diseases Involving microbial bloflJms 



(57) The present invention provldee the novel use 
of peroxidases, lactoferrln, lysozymes and Immunoglob- 
ulins (used alone and/or combined) for the control of mi- 
crobial bloflln^ after the action of growth factors (used 
alone and/or combined) on the epithefial and fibroblast 
cells to remove mfore-organism blofllme adherent on 



cell surfaces. The present Inventton also relates to the 
usG of peroxidases, lactoferrln, lysozymes and immu- 
noglobulins (used alone and/or combined) in combina- 
tion with growth factors (used alone and/or combined) 
for the preparation of medicament© for the prophylaxis 
or therapy of Infecilou© diseases caused by microorgan- 
isms present in bjofilms adherent on coll surfaces. 
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Dedcrlplion 

Field of th^ invention 

[0001] The present invenlion relates to the Improvement of prophylactic and therapeutic applications of innate and 
non-mnate deferK^a mechanisms (peroxidases, lactoferin, lysozyme. Immunoglobulfns, alone or combined) in the pres- 
ence of growth factor proteins (platelet derived growth factor, fibrobfast growth factor, transforming growth factor ep- 
idermal growth factor, anglogenin, alone or combined) for ihe control or treatment of microorganisms, organised In 
biofiims, adherent to the cell surfaces. 

Backcround of the invention 



[0002] The development of effective prophylactic and therapeutic agents for continuing microorganism biofilms ad- 
herent to cell surfaces iias proven problematic 

[0003J Prophylactic and therapeutic fomiulations and meftods developed for the prevention of Infections by control 
of the ecological microbral balance, in general, have only been partially successful 

[0004] It is well known that natural antimicrobial agente are contained in most natural external mammalian secretions 
In particular, the naturally occurring antimicrobial thlocyanate/jDeroxIdaae/HaOa systems, lactoferrin. lysozyme and im^' 
munoglobulins present in secretion liquids have been extensively studied. 

[0005] Antlmicrsblal thlccyanata^eroxydase/ i IgO^ aysiems produce hypoihiocyaniie (OSCN). These systems im- 
rtate the effect of the peroxidases (sialoperoxidafia and myeloperoxidase) which catalyse the transformailon of halide 
or pseudo-halide (as thiocyanaie) Into hypohalide or hypothlocyanile In the presence of the hydrogen peroxide pro- 
duced by some bacterial ©trains. K^iwAiuepfo- 

[OOOq Peroxidases and lactoperoxidaGe are known to stick to any support There exists a paradox conflict between 
the tn vamcBW toxicity and the m vn/o clinical inefRciency data to decrease the bacleriaJ count. Nevertheless, bacterial 
ATP content was shown in different species to decrease in vitro after hallde and/or thiocynate/peroxidasa/ HoOo sys- 
lenris. Thre fact was confirmed in the human oral cavity after placement of a stick pill containing glucose/glucose- 
oxjdase/thiocyanate/IactoperoxWase. 

[0007] The resistance of oral mucosa to hypoihlocyanite could be due to the protective role of blofllms on their sur- 
faces. Some bacterial colonisers of these blofiims possess an NADH4]ypothkx:yanIte^idoreductase (NHOR) activity 
which can reduce hypolhfocyanite. These bacteria wRh other etralns produce hydrogen peToxIde. 
[0008] so biofilms conialnng HaPg producers, can stick peroxidase and NHOR activity acts as a protective screen 
avoiding colonisation by pathogenic microorgajiisms and prsserving tissue .'ntegnty. In many other cases, In ih,e pres- 
ence of eeverai layers of btofiims. the upper layer protects the lower layer against the action of the antibacterial agents 
This lower layer containing HaOg producers will thus be responsible for the damage of the tissue corrwosed of epithelial 
and fibroblast cells. 

[0009] Lactoferrln is bacteriostatic by fixing fenic Iron and making it unavailable for bacteria metabolfem Moreover 
lactofemn presents a direct bacterlcidaJ effect on some microorganisms but as long as that the microorganisms are 
organised in btofllm and that the blofllm can be protected by other blofilm layers, the lacloferrin has no antibacterial 

4v effect against the bwer layer 

[OOlQl Lysozyme hydrolyses proteoglycans in the bacterial cell walls caushg cell lysis. Lysozyme has a synergistic 
effect m comblnallon with lactoferrin aggregating cell suspensions of some bacterial strains. As long as the micro- 
organisms are organised in blofiims and are hidden by several layers of bionime, lysozyme alone or in combinatbn 
with lactoferrln has no effect against these mfcroorganisms. 

^ [001 1] Immunogiobunns are able to react speclfteally against the mteroorganisms individually. The presence of sev- 
eral layers of biofilms and the characteristics of the biofilms avoid the act»n of the Immunogk>bulins alone or in com- 
blnaiton with other antimicrobial agents such as lactofemn to react against the. Individual mfcroorganisme T^gse 
different mnate and non-innate antimicrobial molecules present a synergetic effect in vitro on bacteria suspension 
[0012] These different innate and non-innate antimicrobial molecules present a symergetfoQUeai m vitro on bacteria 

so suspension but not on bacteria organised In biofilm. 

POI 3] Secretin liqukls have long been known to be active against a number of bacteria, vimses. yeast and protozoa 
But saliva supplementation with thiocyanate/peroxWase/H^Oa systems has been shown to be Ineffective in vrvo on 
tiie salivary t>acteriai count. It couW be stressed that methodology errors are at the basis of these contradictory data- 
the bidogKjal effects of antimicrobial agents were tested on planctonic bacteria euepended In saliva but not on bacterid 

*^ organised in bkjfilms. 

^3 ^<=>™"*aiIon has been successful for the control of biofilms, limiting so the occurrence and progression of 
infacboue diseases. Only antlbk>tlcs and olher dnigs Inhibiting bioadheslon have been investigated. 
[0015] Thus. It can be seen that there remains a need for prophylactic and therapeutk; agente to be associated in 
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synergy with molecures to improve ihe actlviry of the epithelial and fbroblast cells able to remove bacterial biofilme. 
thus yieWng a better accessibility to the antimicrobial molecule for control of the growth and pathogenic potential of 
the micro-organisms. 

[0016] Growth factors are well known in the art. Among these growth factors, the platelet derived growih factor 
s (PDGF). a dimeric protein, is able to stimulate the growth of the fibroblast cells. The fibroblast growth factor (FGF), 
monomeric protein is able also to stimulate the growth ot the fibroblast cella. The transforming growth factor CTGF), 
presented by different polypeptides are able to stimulate the growth of the fibroblast cells and the epitheliai calls. 
[0017] The epidermal growth (actor (EGF) polypeptide Is able to stimulate the growth of the epithelial cells. 
[001 B] Angiogenic factors are able to stimulate the growth of endothelial cells. 

10 

Summary of the invemion 
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[0019] U was surprisingly shown by the present Inventors that in assoclaiton or alone, different growth factors are 
able to ellmulale the growth of the fibroblast and/or eprthelial cells and so to reactivate the activity of these ceils de- 
stroyed by the binding of the pathogenic micro-organisms organised in biofilms. This reactivation of the activity of 
fibloblast calls allows also the activation the eplthella! ceils which can be able by this action, to remove the micro- 
organism biofllme from their cell surfaces. This removing of the micro-organism biofilms yields them more accisslble 
to the antibacterial, antiviral and candicidal actions of the peroxIdase/HgOa^alide or peeudohalide, iactoferrin, lys- 
ozyme and immunoglobufins alone or combined. 
zo p020] It is a primary object of the present invention to provide uses (appiicaliona) for peroxidaees, Iactoferrin, iys- 
ozymee and Immunoglobulins (used alone and/or combined) for the control of microbial biofilms after the action of 
growth factors (used alone and^or combined) on the epitheliai and fibroblast cells to remove micro-organism biofilms 
adherent on their cell eurfaces. 

[0021] it is another primary object of the present invention to provide uses for peroxidases, lactofen-Jn, lysozymee 
and immunoglobulins (used alone and/or combined) combined with growth faclore (used alone and/or combined) in 
the preparation (or manufacture) of medicaments for the prophylaxis or therapy of disease caused by microorganism 
present in biofilms adherent on cell surfaces. 

[00221 it another object of the present invention to provide peroxidases, lactofemn. lysozymes and immunoglob- 
ulins (used alone and^or combined) combined with growth factors preferably chosen from piatelei derived growth factor, 
fibroblast growth factor, transforming growth factor, anglogenin and epidermal growth factor (used alone and/or com- 
bined) In The preparation (or manufacture) of medicaments for the prophylaxis or therapy of disease caused by micro- 
organisms present ~tn blofiims adherent on cell surfaces. 

IC023] It Is another object of the present invention to provide a peroxide combined with a growth factor preferably 
chosen from platelet derived growth lactor. fibroblast growth factor, transforming growth factor, angiogenln and epider- 
mal growth factor {used alone and/or combined) m the preparation (or manufacture) of medicamente for the prophylaxis 
or therapy of disease caused by microorganisms present in biofilms adherent on ceil surfeces. 
[00241 It is another object of the present tnvention to provide Iactoferrin combined with a growth factor preferably 
chosen from platelet derived growth factor* fibroblast growth factor, transfomiing growth factor, angiogenln and eplder- 
mal growth factor (used afone and^or combined) in the preparation (or manufacture) of medicaments for th s prophyiax/e 
40 or therapy of disease caused by microorganisms present in b tofllms adherent on cell surfaces. 

10025] It is another object of the present Invention to provide lysozyme combined with a growth factor preferably 
chosen from platelet derived growth factor, fibroblast growth factor, transforming growth factor, angiogenln and epider- 
mal growth factor (used alone and/or combined) in the preparation (or manufacture) of medicaments for the prophylaxis 
or therapy of disease caused by microorganfems present In biofilms adherent on cell surfaces 
<s [0026] II is another object of the present Invention to provide an immunoglobulin combined with a growth factor 
preferably chosen from platelet derived growth factor, fibroblast growth factor, transfomiing growth factor, anoiogenin 
and epklermal growth factor (used alone and/or combined) In the prepamtlon (or manufacture) of m edlcamems for the 
prophylaxis or therapy of disease caused by microorganisms present in biofilms adherent on cell surfaces 
[00271 It IS another object of the present invention to provide peroxidases, iactoferrin. lysozymes and Immunogtob- 
T^lT ^"1^^ combined) combined with platelet derived growth factor In the preparation (or manufaSS 

of medicaments for the prophylaxis or therapy of disease caused by microorganisms present in biofilms adherent or^ 
cell surfaces. 

f.^^'' Pf«sent invention to provide peroxidases, iactoferrin. lysozymee and Immunoglob- 

ulins (used alone and/or combined) combined wlh fibroblast growttt factor n the preparation (or manufacture) of med- 
SS? prophylaida or therapy of disease caused by microorganfems present in biofilms adhererit on cell 

SiS^n """"^^^obj^" ctf the present invention to provide peroxidases, Iactoferrin, lysozymes and ImmunoQlob- 
ulins (used alone and/or combined) combined with tmnaforming growth factor In the preparation (or manufacture) of 
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medicaments for the prophyfaxiB or therapy of drseases caused by microorganisms present in biofilms adherent on 
cell surfaces, 

[OOdO] It is another objecl of the present rnverrtion to provide peroxicfases, laclofenin, ly^ozymes and immunoslob- 
ufin& (used alone and^or combined) combined with epidermal growth factor in the preparation (or manufacture) of 
medicaments for the prophylaxis or therapy of disease caused by microorganisms present in biofilms adherent on cell 
surfaces. 

[0031] It is another object of the present invention to provide peroxidases, lactoferrin, lysoxymos and immunoglob- 
ulins (used alone and/or combined) combined witfi anglogenin in the preparation (or manufaciure) of medicaments for 
the prophylaxis or therapy of disease caused by microorganisms present in biofilms adherent on cell surfaces. 
[0032] It is another primary object otf the present Invention to provide prophylactic and therapeutic methods for con- 
trollffig, preventing or treating infections caused by microorganisms present in biofilms adherent on ceB surfaces* by 
the administration of prophylactic and therapeutic effective amounts of peroxidases, lactofem'n, lysozymes and immu- 
noglobuiine (used alone and/or combined) and of prophylactic and therapeutic effective amounts of growth factors 
(used alone and/or combined) as defined above to individuals In need thereof. 

[0033] As used herein, the term "prophylactic" refers variously to medicaments, amounts or quantities, methods, 
uses and effects, etc.. that prevent andfer aid in preventing infections caused by the presence of microoreanisms 
organized In blofllme adhered to coll surfaces. As used herein, the term thsrapeuUc" refers variously to medicaments, 
amounts or quantities, melhods, uses and effects, etc., that ameliorate infections caused by the presence o1 microor- 
ganisms organized In biofilms adhered to cell surfaces. 

[0034] Tnese other objects of the invention will become apparent from the following specincallon. 
Detailed description of the Invention 



[0036] The formulations (or medicaments) of th© present inventions include peroxidase, lactoferrin, lysozyme and 
inrvnunoglobuline on the one side and include proteins binding, by a means of a specific receptor, the epithelial and/or 
fibrobfasi cells and promoting growth of said cells such as for instance platelet derived growth factor (PDGF). fibroblast 
growth factor (FGF). transforming growth factor (TGF). anglogenin and epidermal growth factor (EGF) on the othersido. 
[0O36) Preferably, the perewddase component of the present invenUon includes a peroxfdase/bxidlzable substrate/ 
hydrogen peroxide donor system that exhibits antiviral, antibacterial and candidlcldal propsnlos. in these forniulations, 
peroxidase catalyses oxidation of the aubstrates (a hatogen or pseudo-haiogen) by a peroxide to form negatively 
charged, monovalent oxidizing compounds. 

[0037] The eubsiratss of the formulatlone of the preeeni Invention are chosen from a group consisting of negatively 
charged halogens, and theL-- dsri^/eth.'ss. and negativeV charged pasudo-halogens, and their dedvatlves. Tne term 
■halogens" refers to certain of those elements, In their negatively-charged monovalent states, that belong to Group VI I 
of the Periodic Table of Elements and, as Is wen Icnown to those skilled in the art, includes bromide, chloride and Iodide. 
The term "pseudo-halogens' refers to certain negatively charged bns and ionic compounds that are monovalent 
[003q The "pseudo-halogens" of the present Invention induda the Ihiocyanate salts, «uch as aodium thlocyanate, 
potassium Ihiocyanate, ammonium thlocyanate, ferrfc thiocyanale and mixtures thereof. 

[0039] The peroxidases present in the medicaments of the present Invention include plant (vegetable) peroxidases, 
such aa horseradish peroxidase, and mamrralan peroxidases, such as salivary peroxidases, lactoperoxidasee, mye- 
loperoxidases and eosinophil peroxidase. These peroxidasea may be extracted (Isolated) from natural material (for 
example, saliva, human and bovine milk) or produced by natural of chemical methods, all of which are woli known to 
those skilled in the art. These peroxidases also include those peroxidases thai are produced by recombinant ONA 
techniques, also well known in the art. Human and bovine iactoperoxldaee may for instance be produced by micro- 
organisms (for example transformed Plchiaortransgenicanimalseucha8tianegenkscow3) carrlngacDNAexpressino 
said protein. 

[0040] Examples of the prefen-ed peroxidaee/eubstrate combinations to be used In medicaments according to the 
present mventkJn are also well known in the art Examples of combinaibns are for instance referred to in US patent 
No. 4.564,519 and US patent 4,576,817, the contents of which are hereby hcorporated by reference. 
[0041] As utifized herein, the terni "Intematlonal Unit(s)" Identifies that amount of the enzyme that will effect catalysis 
of 1 micromole of substrate per minute at pH 7 and 25'C. Enzymes are supplied In dry or liquid form with th© label 
specifying the concentratton in lU's on a per gram or per milliliter basis, as appropiate. 

[0042] The peroxidases present in formulations destined for adminstration to young animals may also comprise 
metalic peroxide donors, such as magnesium peroxide and sodium carbamide peroxide such as described In European 
patent application published under No. 0 290 410 In name of Ewos Aktiefaolag. 

[0043] The substrates of these peroxidases and their derivatives can be extracted (Isolated) from natural matarial 
(for example, saliva and human milk and vegetables) or produced by natural of chemical methods, all of which are well 
known lo those skilled in the art 
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[0044] Examples of the preferred peroxidaee/dubBtrate combinations to utilize In the medicament of the present 
Invemton are set forth below in l^le lA: 

TABLE lA 



s 


Peroxidase 


Substrates 




(1) Salivary peroxidase 


Thiooyanate, todlde 




(2) Lactoperoxidstse 


Thiocyanaie. todlde 




(d) Myeloperoxidase 


Chloride, iodide, thiocyanate 


to 


(4) Horseradish peroxidase 


Chloride, iodide 




(6) Plam peroxidase 


Chloride, iodide, bromide 



[0045] The reactions of representative enzyme systems from Table lA (In the presence of a peroxide -which tor 
purposes ot lUustiallon herein, will be hydrogen peroxide- from the oxygen donor) lo produce either a hypohafite or 
hypothiocyanite compound, are eet forth In Table IB, ae Tollowe: 



20 



25 



30 



3S 



AO 



45 



SO 



SB 
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TABL£ IB 



(la) Salivary peroxidase catalyzes tfie interaction of thiocyanate and hydrogen peroxide to 
produce hypothiocyanlte and waten 

(lb) Salivar/ peroxidase catalyzes the Interacdon of iodide and hydrogen peroxide to produce 
hypothiocyanlte and water; 

(Za) Lactoperoxidase catalyzes the Interaction of difocyanate and hydrogen peroxide to prtiduce 
hypothiocyanlte and water; 

(2b) Lactoperoxidase catalyzes the Interaction of Iodide and hydrogen pero)dde to produce 
hypothiocyanlte and water; 

{3a) Myeloperoxidase catalyzes the interaction of chloride and hydrogen peroxide to produce 
hypochlorite and waten 

(3b) Myeloperoxidase catalyzes the Interaction of iodde and hydrogen peroxide to produce 
hypoiodite and water; 

(3c) Myeloperosddase catalyzes the interBCdon of thtocyanale and hydrogen peroxide to produce 
hypotlocyanlte and water; 

(4a) Horeeradish peroxidase catalyzes the interaction of chloride and hydrogen peroxide to 
produce hypochlorite and water; 

(4b) Horseradish peroxidase catalyzes the Interaction of iodide and hydrogen peroxide to 
produce hypochlorite and water; 

(5a) Plant peroxidase catalyzes the interaction of chloride and hydrogen peroxide to produce 
hypochlorite and water; 

(5b) Plant peroxidase catalyzes the Interaction of iodide and hydrogen peroxide to produce 
hypoiodite and water; and 

(5c) Plant peroxidase catalyzes the Interaction of bromide and hydrogen peroxide to produce 
hypobromite and water. 



[0046] Tbe oxygen donor of the present Invontion provides (eupplles) the peroxide (for example, hydrogen perojcide) 
In trie medicament necessary for oxidatfon of me subairaie. 

[0047] Preferably, the oxygen donor is an enzymailc system including a ©ubsiraie, an enzyme specific to such sub- 
strate and other necessary reactants. such as water andA>r ojcygen and/or hydrogen. Altemaiively, microorganisms, 
such as the Streptococci and Lactobacilli that are commonly referred lo as lactic acid bacteria may be utilized in the 
medicaments of the present Invention to supply the peroxide (In the form of hydrogen peroxide). Specific examples of 
such lactic acid bacteria Include Lactobaccillus casei and Streptococcus faecaRs and Streptococcus mutans. Use of 
such microorganieme (microbes) is especlaJty preferred in the medicaments formulaied for use as a vaginal cream for 
topical application. 

[OOaej It Is also contemplated herein that ror^nlc peroxides {such as sodium peroxide and magnesium peroxide) 
or organic peroxides (such as benzyl peroxide and urea peroxide) may be utilized. Aleo, chemlcaJe ihat, upon reaction, 
produce hydrogen poroxkle may be utilized. Indeed, even hydrogen peroxide Itaelf may be utilized as the oxygen donor' 
The precise oxygen donor to be utilized will vary depending upon several factors, including the formulation into which 
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the medicament is to be made for administration. 

[0049] Mo6t preferably, the oxygen donor is an enzymatic system Including an oxidlzable subetraie, an Qxidoreduct- 
ase enzyme specific to euch substrate and other necessary reactants, such as oxygen and^r water. Examples of such 
oxidizable 8ut>strates. and oxidoreductaae enzymes specific therefor. Include those enumerated in United States Patent 
No. 4,564,519 Issued to Pellico et all. Such examples are sat forth below In Table II A: 

TABLE ilA 



10 



75 



80 



25 



Oxidizablo substrate 


Oxidoreductase enzyme 


Other reactante 


(a) B-D-glucosfi 


Glucose oxidase 


Water, Oxygen 


(b) D-gafactoso 


Galactose oxidase 


Oxygen 


(c) Urate 


Urate oxidase 


Waten Oxygen 


<d) Choline 


Choline oxidase 


Oxygen 


(e) D-amino aelds^ 


Oamino acid oxidase 


Water, Oxygen 


(f) D-glutamatB 


D-glutamate oxidase 


Water, Oxygen 


(g) Glycine 


Glycine oxidase 


Water, Oxygen 


(h) Gfycollate 


Gtyoollate oxidase 


Water, Oxygen 


(1) L'60it>08e 


L-sorbose oxidase 




(j) Prlmarv' alcohol 






(k) Primary amine 


Amine oxidase 




(1) IMAD(P)H 


NAD(P)H oxidase 




(m) Oxygen free radical 


Superoxide dismutase 





^ D-Binlne aeida biehidea D laomofO of prellnd, meliilefyno. Idoteudna, Blcinlno, valine and phenylalanine. 

(0050] The reactions of representative enzyme systems from Table IlA to produce hydiogen peroxide are set forth 
In Table ilB. 
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IS 



20 



SS 



30 



TABLE ns 



(a) Glucose oxidase catalyzes die Interactton of eeta-l>glucDse, water and oxygen to produce" 
hydrogen peroxide and gluconic add; 

(b) Galactose oxidase catalyzes the interaction of D-galactose and oxygen to pnxJuce hydrogen 
peroxide and D-galacto-hexo-dioldose; 

Cc) Urate oxidase catalyzes the InteFactlon of urate, water and oxygen to produce hydrogen 
peroxide^ allantoin and carbon dioxide; 

(d) Choline oxidase catalyzes the Interaction of choHne and oxygen to produce hydrogen 
peroxide and betaine aldehyde; 

(e) D-amino acid oxidase catalyzes the interaction of D-amino adds, such as the D-isomere of 
proline, methlonfne, teoleucfne, alanlns, -.-sline ar.d phenyiaianine together with water and 
oxygen to produce hydrogen peroxide, ammonia and the corresponding aipha-lceto acids; 

CO D-glutamate oxidase catalyzes the interaction of D-glutamate, water and oxygen to produce 

hydrogen peroxide, ammonia and 2-iB(oglutarate; and 
(g) Glycine oxidase catalyzes the interaction of glycine, water and oxygen to produce hydrogen 

peroxide, ammonia and glyoxylic add. 



3S 



40 



4S 



So 



Efl'' > Tl'f ".l^'^^^'^l? °^ reprssentative ox/doreduciasB enzymes identined ki Table HA. from specific sources 
ZZTZ hsreT"' cheuacteristlcs a're hereby inoorpoS 

^^V^JH^ preferably the peroxidase medicaments of the present invention include cither lactoperoxidase or my- 

T^JUL^^T^^^' "1^ above^entioned paroxidase/sub^trate/pemxide systems be formulated Into the pro- 
or ^SuTlS!!';!!;!^ '^'"w^^^^^ V"" "^^ ^ ^ substantially self^tained system that may be appiiS 
donors, peroxidases or other ingredients. 

^0S4J It is noted that the effectivenees of the peroxidase medieaments of the present invention may be effected by 
S ; ^^S^Z^y^JZ^"^'' ""JT*"* -"^^a^^nt is to be administered. For example, In xul human mou.h^ 
«.?h^^ ? Of l^ydroBenperoMda vanes as a direct function of biological production and sanvary flow When 
t«Z!n?^J*« dimmrshed level, either as a natural ever,t or as an event arising out of cenain typSs TmS 
Inn^^l w^'J^^!.^™'^*^ °' ^« potassium thiocyanate and peroxidase will be «S 

^^^1T7 ^ '^•"^ P^P^ya-^tto or therapeutic Slfectlvene^ of STe mS- 

ZTnlh H ^t "^"^ «*^'"-«»orecL Moreover, when the oral concentration of peK»(ldase is suppressed thrSSh 
Sid oSfn^'S^'^ Of hydragen peroxide may incwaee to a threshold iSel. vTe^riSe 

hydrogen peroxide can impede the effectjveness of peroxidase of the medicament 

SSmi^nJ"^'^ T",iflf ^^1 concentrations of the subetrate. oxygen donor and peroxidase In the 

medicaments described above should be adjusted and controlled to hamionize hydrogen peroxide and peroxwi e 
rre"rS2,.'° ^ '^^"^ "^"^ concentrations to levels which do n'ot irSpede whT^e' a^of 

s^?me?K^s?s:bi;;rhor^^^ 

"^^^ ^ hydrogen peroxide itself, it is generally present in the medicament of the oreseni 
.nventK,n .n an amount from about 2 to about 300 mUlimoles per gram ol ir millimer of medlcai^rS iS. p?e?e^T 
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trom about 3 lo about 30 millimole per gram or per milliliter of medicament 

[0056] In the event the oxygen donor ie an oxidizable eubetrate and an oxidoreductasa enzyme specific to the sub^ 
strate. then the oxidizable sut>strate Is generally present in the peroxidase medicament in an amount from about 0.01 5 
to about 0.6 millimole per gram or por milliliter of medicament and. preferably, from about 0.02B to about 0. 1 mfirimold 
s per gram or per milliliter of medicament while the oxidoreductase Is ganerally present in the nr^icament in an amount 
from about O.S to about 500 fU's per gram or per milliliier of the medicament and» preferably, from about 1 .0 to about 
40 ID par gram or per miilHtter of the medicament 

[0059] In the event the oxygen donor is an or^ic or inor^ntc paroxide. than such psroxida is generally present in 
llie modicamGnt in an amount from atx^ut 0.000006 to about 0.6 mllllmola per gram or per milliliter of medicament and. 
v0 preferably, from about 0.00006 to about 0.6 millimole per gram or per milliliter of medicament. 

[0060] The substrate is generally present in the medicament in an amount ranging from about 0.0000008 to about 
0.01 millfmole per gram of per milliliter of medleamem and, preferably, trom about 0.000008 to about 0.006 mHIImole 
per gram of per milliliter of medlcamenL 

[0061] In the event that the substrate is a thiocyanate salt (a pseudo-halogen), then it is generally present in the 
medicament in an amount from about 0.0001 to about 0.01 millimole per gram or per milliliter of medicament and. 
preferably, from about 0.001 to about 0.006 millimole per gram or per mflOIIter of medicament Care should be taken 
in formulating the medicament, so as to avoid the use of metal compounds which Inhibit or impair iho effectiveness of 
the enzymes. 

[0062] In the event that the eubetrate Is a halogen, then it is generally present In the medicameni In an amount from 
^ about O.OCOOOOS to about O.OoS millimoie peir gram or miiiiiiter par medicament and. preferably, from about O.OOOOOB 
to about 0.004 millimole per gram of per mllUDter of medicament 

[0063] The peroxidase Is generally present In the medicaments In an amount from about 0.01 to about 50 lU per 
gram of per milliliter of medicament and, preferably, In an amount from about 0.2 to about 4.0 1 U per gram or per mliniiter 
of medicament 

£0064] It is noted that, if desired, the peroxidase medicament may be formulated for "in vivo" use as a system that 
relies upon certain naiurally-occum'ng "in vivo" concentrations of any one or coinblnation of compounds of the system 
for obtaining the pemjtidase-gene rated compound. 

[0065] The antiviral prophylactic and therapeutic qualities of the peroxidase medicaments of the present invention 
may be dependent on the concentration of compounds that are produced by the formulation of the medicament of the 
present Invention. The produced concentrations of these compounds may vary between 1 micro molar and 100 mllli^ 
molar, with concentrations of between 5 micro molar and 1 millimolar being prefen^d. For achieving this, the concen- 
trations of the oovgen donor and/or of tlie substrate is able to be varied over a large range. 

[0060] The presence of water promotes the oxidation/reduction reactions of the peraxidase modicamsnis ot This 
iriveritlon. halso is a reactant In certain reactlone. Thus, preferably, the uee of water in fonmulating the said medicaments 
should be at a relatively low concentration levels In order to Impart maximum stability and shelf life thereto. 
[0067] Where the products of the activated enzyme eyetems in the medicaments include a weak organic acid, it is 
advantageous to formulate the medicament with a buffering agent to neutralize the organic acid. A suitable buff erina 
agem is sodium bicarbonate. 

[0068] In this regard, it ie preferred that the percKidase medicaments of the present invention should be formulated 
so as to have a pH that substantially approximates physiological pH. In particular. It Is preferred that the medfcamems 
^^^^^^^^ invention have a pH ranging from 4.5 tot 6.5. with a pH of from 6 to 6.5 being especially preferred 
[0069] In the forrnulailons according to the present invention, iactoferrin, presented under different Iron saturated 
forms from 0 % of iron (apo^aclofem■n) to 100 % of Iron saturation (iron saturated Iactoferrin) can be provided from 
different sources inciudrng for instance bovine iactoferrin from bovine secretions liquids for example bovine milk, human 
lactoferrhi from human secretion liquids for example human miljc. cDNA hurrjan iike-lactoferrin or bovine liice^actoferrln 
produced by micro<)rganlsms for example PIchia or from transgenic anir^afs for example tranegenle cows, all known 
^ y art. Preferred dosages ranges of Iactoferrin are from 0.001 g to 10 g. preferably from 0.01 g to 0 i g per kq 
bodywaight per day or penoo ml of llquW, gel, paste or other formulation. w - an g 

[0070] In theseformulatlons. lysozyme can be provldedfrom different sources Including for instance bovine lysozyme 
from bovine secretkxi liquids for example bovine milk, human lysozyme from human secretion liquids for exairiple 
niTKLTi ' ^SSWh'^Q ^^'^e white for example hen egg white, cDlslA human like^yeozyme or bovine 

c^^^ZT^r^^^^ ^ microorganisms for example Pichia or from transgenic animals for example transgenic 
n n? ^ dosages ranges of lysozyme are from O.OOi g to 50 g, preferably from O.Oi g to 10 g. more preferabiv 
S^i? I ^ '.^ ""^'^^ bodyweight per day or per 100 mi of liquid, gel paste or other fomiulati?; ^ 
K ^ nthese fomr)ulat(ons. immunoglobulins can be piovided from different souit^es including for Instance bovine 
^i^wf? . ''"^ bovine secretions liquids for example blood, colostrum, milk and other darivates. human immu 
TT^T ^'^^^""^ riqukfsforexampleblood, milkand other derlvates. egg immunoglobulinM^^gg 

yolk. That undertakes aleo immunoglobulins produced from secretion iqukis of immunized animus. Purified Slmu- 
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noglobulin preparailon© known in the art and commorclally available may also b© used. Pretoired dosages ranges of 
fmmunogJobullns are trom 0.001 g to 1000 g. preferably from 0.001 g to 100 g, more preferably from 0.01 g to 10 g. 
most preferably from 0.05 g to 1 g per kg bodywefght per day or per 1 00 ml of Kqurd. gel. paste or other formulations! 
[0072] These use ot different of these above-mentioned compounds loghether has a synergelic effect 
s [0073] In these fomiulations. the growth factor component can be provkied from any source known in the ait. Pre- 
ferred dosages ranges of growth factors are from 1 ppb to 1 00 mg. preferably from 0.001 mg to 1 00 mg, more preferably 
from 0.01 mg to 10 mg, most preferably from 0.1 mg lo 1 g per kg bodyweight per day or per 100 ml of liquid, gel. paste 
or other f ormuJatlons. 

[0074] In these formulations, the platelet derived growth factor can be provided from human or pig platelets orfrom 
10 bovine and human secrettons ikjuids for exariiple cotostrum, milk and other derivaies, manufactured by recombinant 
DNA technique, chemically synthesized, or a mixture thereof, all known in the art 

[0075] In these f ormulatk>ns, the fibroblast growth faaor can be provided from hypophyse. brain, hypothalamus, retin 
sun^snal glanc^ and kkiney He can also provide from bovine and hunnan seoretrons liquids for example cotostmm, milk 
and other derivates, manufactured by recombinant DNA lochnquas. chemically synthosized, or a mixture thereof, all 
IS known in the art. 

[0076] In these formulations, the transforming growth factor can bo provided from pig blood p^ielet from bovhe 
and human secretions liquids for example cotesm^m. milk and other derh/atos. manufactured by recombinant DNA 
technkiues, chemically synthesized, or a mixture thereof, all known In the art. 

[0077] In these formulattons. the epidermal growth factor can be provided from different tissues and biological liquids 
^0 of mammalian species, from bovine and human secretions fiouid^ for ©Xflnr^ls cofostrurrs m!!k and q*^^^ tl^'^W'^^'^^ 
manufactured by recombinant DNA techniques, chemically synthesized, or a'mixtu re thereof, a!) known in the art'"^* 
[0078J In these Tormulatk^ns. the angiogenin growth factor can be provided from different tissues and biological liquids 
of mammalian species, from bovine and human secretins Ik^uids for example colostrum, milk and other derivates. 
manufactured by recombinant DNA techniques, chemically synthesized, or a mixture thereof, all known in the art. 
^5 [0070] These use of different of these above-mentioned growth factors loghether has a synergetic effect 

[OOeO] The different possible formuIaik)n8 according to the present invention may bo prepared for prophylactic and/ 
or therapeutic purposes, as desired and needed, for permitting the adminislraiton of prophylactic and/br therapeutic 
effective amounts of the individual components thereof to an Indivklual In need thereof for preventing and/br ireailng 
infections. 

30 [0081] The formulation according to the present invention may be used to prevent and/or treat infections in humans 
or animals. 

£0082] The formulations according lo the present Invention can be used for the prophylaxis or therapy of infectious 
diseases caused by microorganisms forming blofllms on vartous types of human cell surfaces, such as for Instance 
skin, ocular mucosa, ortho-rhino-iaryngks spheres, gastro-enterologic cells and cell surfaces of the urogenital system. 
35 [0003] The formulations according to the present inventton are for Instance useful for treating dental plaque, peno- 
dontal diseasss, ulcers, tourista, bactsrial vaginitis, vaginosis, cystitis, chlamydia infectlor\s- 

[0064] The medicamsnts accordmg to the present invention may be administrated in any form known in the art, and 
are for ftietance in the fomi of a topical medicament, an oral dentrifice or an injectable composition, and prelerentiaJly 
in the form of a gel. a stick pill, a rinsing llquki or a toothpaste, tablets, soft gelatin capsules, bzenges. powder mixtures 
40 etc. 

[0085] The pharmaceutical compositions or madicamonls according to the present invention, and for use in accord- 
ance to the present invention, may comprise, In addition to the afore^entk>ned compounds, a phamiacoutteally ac^ 
ceptable excipieni, canier. buffer, stabiliser or other materials well known to those skilled in the art. Such materials 
should be non-ioxks and should not Inteifara with the efficacy of the active ingredients. The precise nature of the carrier 
or other material may depend on tha route of administration. Those of relevant skill in the art are well able to prepare 
suitable solutions. 

[OOflS] In a therapeutic context, i.e. v^ere the btologlcal effect of the formulations to an Individual is beneficial, ad- 
ministration Is preferably in a "iharapeutwafly effedive amount*, this being sufficient to show benefit to the patient 
Such benefit may be at least amaltoraiion of one symptom. The actual amount administered, and rate and tlme^ouree 
of the administration, will depend on the aim of the adminstratron, e.g. the blok^gteal effect sought In view of the nature 
andseverlty of thechallengsand isthe subject of routine optimisation. Prescriptions of troaimsnt, for example decisions 
on dosage etc.. Is within the responsibility of general practicloners and other medical doctors. 
[0087] The medk;aments of the present Invention will be better understood by reference to the following examples 
which are illustrative only and are not meant to be limiting in any manner. 
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Brief Description of the Drawings 



[00881 Figure 1 represents the bacterial count expressed in percentage In f unctton of the time of Incubatten upon 
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using stick pill rormulacdons 1. 2 and 3 as detailed in Example V. 

[00B9] Figure 2 represents the ATP percentage in function of the time of incubation upon using stick pill formulaiions 
1, 2 and 3 as detailed in Example V 

[0090] Figure 3 represents the ratio of ATP/bacterial count In funcUon of the time of incubation upon using stick pill 
s formulations 1 , 2 and 3 as detailed in Example V 

[0091] Mgure4representsthe bacterial eoum(CFU)lnfunctloncffthetlme8ftfirbrushingvirithtaothpastetormu 
1 , 2 and 3 as detailed in Exsumpla VI. 

[0092] Rgure 5 represents the ATP in function of the Ume after brushing with toothpaste formulations 1 , 2 and 3 as 
detailed in Bcample VI. 

10 [0093] Figure 6 represents the ATP/bacterial count (CPU) ratio In function of the time after brushing with the tooth- 
paste formulations i , 2 and 3 as detailed in Example VI. 

Examples 

IS Example 1 

[0094] Illustrative base formulations for pharmaceutically-aeceptable carriers for the peroxidase medicaments to be 
formulated with as a dentrifice for oral edministmtton, such as a chewing gum and chewable tablets and lozenges are 
set forth in Table 111, astolk>ws: 



TABLE III 



Ingredients 


Weight, Percent 


(a) 


(b) 


(c) 


(d) 


Sorbitol, c/ystalline 


75 






98 


26 


Com sugar 






75 




70 


Gum base 


23 




23 






Ravor 


1 




1 


1 


1 


Color 


0.5 




as 


o.s 


0,5 


Buffer 








0.5 


0.5 


Saccharin, sodium 


0.005 






0.005 





[0095] In table II I, formulations (a) and (b) illustrate pharmaceutically-aeceptable carriers in the form of chewing gum 
9S compositions while fomiulations (c) and (d) illustrate phamnaceutlcall-acceptable carriers In the form of tablet and 
lozenge compositiorvs. Aspartame can be substituted for sodium saccharin in these formulations. 
[0096] The following examples show vaiying ingredients and concentration levels which can bo used in the prepa- 
ration of dentrifices for providing the prophylactic and therapeutic effective amounts for oral administration according 
to the present invention: 

40 

TABLE IV 



SO 



Chewing gum: 


Weight 


Grams 


Ingredients 


4A 


4B 


4C 


Sorbitol 


70 


70 






70 


Gum base 


23 


23 






23 


Glycerol 


5 


5 






5 


Flavor 


1 


1 






1 


Color 


0.5 


0.5 






0.5 


Sodium Blcariaonate 


0.5 


0,5 






0.5 




105 


100 








Enzymes ; 












Glucose Oxidase 


40.000 lU 










B-D Glucose 
Choline Oxicfase 


1-Og 












sooo 
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TABLE IV (continued) 



Chewing giim: 


Weight, Grams 


Ingrediems 


4A 


4B 


4C 


Choline 




i.v g 




D-glutamaie Qxidaee 






2.500 lU 


D-gluxamat© 






0.1 9 


Lactoperoxldase 


4,000 lU 


1,500 lU 


1.000 lu 


Potassium thiocyanate 


0.01 g 


0.005 g 




Sodium ihloeyanate 






0.01 g 


Lactoferrri 


0.1 g 


0.1 9 


0.1 9 


Lysozyme 


0.1 g 


0.1 g 


0.1 g 


Immunoglobulins 


19 


ig 


ig 


Growth factors 








Derived Platelet growth tactor 


0.01 mg 


0.01 mg 


0.01 mg 


Transforming growth factor 


0.005 mg 


0.005 mg 


0.005 mg 


Fibroblast growth factor 


0.01 mg 


0.01 mg 


0.01 mg 


Epidermal growth factor 


0.015 mg 


0.01 5 mg 


0.015 mg 


Angiogenin 


0.001 mg 


0.001 mg 


0.001 mg 



TABUE V 



Chewing gum: 


Weight. Grams 


Ingredients 


5A 


5B 


5C 


Sorbitol. Cryst. 


43 


43 


43 


Gum base 


20 


20 


20 


Glycerol 


25 


25 


25 


Flavor 


1 


1 


1 


Cobr 


0.5 


0.5 


0.5 


Sodium ^carbonate 


0.5 


0.5 


0.5 




100 




100 


Enzymes: 








D -amino acid oxidase 


5.000 lU 










D'alanine 


0.1 g 










Glucose oxidase 




20,000 lU 


2,000 lU 


B-D-Glucose 




0.5 g 


0,5 g 




Lactope roxidase 


4.000 lU 


1,500 lU 


1,000 lU 


Potassium thiocyanate 


0.01 g 


0.005 g 




Sodium thiocyanate 






0.01 g 


Lactofernn 


0.1 g 


0.1 g 


0.1 g 


Lyaozyme 


0-1 g 


0.1 g 


0.1 9 


Immunoglobulins 


19 


ig 


ig 


Growth factors 








Derived Platelet growth factor 


0.01 mg 


0.015 mg 


0.005 mg 


Transforming growth factor 


0.005 mg 


0.0025 mg 


0.01 mg 


Fibroblast growth factor 


0.015 mg 


0.01 mg 


0.005 mg 


Epidermal growth taoior 


0.016 mg 


0.01 mg 


0.005 mg 


Angiogenin 


0.001 mg 


0.001 mg 


0.001 mg 
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TABLE VI 





Lozenges: 


Weight, Grams 


s 


Ingredients 


6A 


6B 


6C 


10 


Sorbitol. Crystalline 

Qlyceroi 

Flavor 

Color 

SocTium Bicarbonate 


97 

1 

1 

0.5 
0.5 
TOO 


97 

1 

1 

0.5 
0.5 
Too 


97 

1 

1 

0.5 
0.5 

T5a 


IS 


Enzymee : 
Glucose OxIdaGe 
B-D Glucose 
Choline Oxidase 

Choline 


10.000 lU 
1.0 g 








2,000 lU 

0.5 g 












10,000 lU 
0.75 g 
2.000 lU 


20 


Urate 

Lactoperoxidase 
Potassium throcyanate 
Sodium thiocyanate 
Lactoferrin 

i_youi£.y 1 1 ID 

Immunoglobulins 








2,000 lU 


1,000 lU 
0.01 9 




0.01 g 
0.1 g 
0.1 g 

ig 


0.01 g 
0.2 g 
0.2 g 
19 


25 


0.05 g 
0.05 g 

ig 


30 

9e 


Growth factors 

Derived Platelet growth factor 
Transforming growth factor 

Fibroblast growth factor 
Epidermal growth factor 
Angbgonin 


0.01 mg 
0.005 mg 

n ni mrt 

0.015 mg 
0.001 mg 


0.01 mg 
0.005 mg 

0,015 mg 
0.001 mg 


0.01 mg 
0,005 mg 

n A-t 

0.016 mg 
0.001 mg 



TABLE VII 



40 



4S 



BO 



ss 



Lozengee: 



Ingredients 



Sorbitol, Ciystalline 
Com Sugar 
Flavor 
Color 

Sodium Bicarbonate 



Enzymes : 
D^luiamate oxidase 
D-glutamale 
Glucose Oxidase 
B-D Glucose 
Lactoperoxidase 
Potasdlum thiocyanate 
I Sodium thiocyanate 



Weight, Grams 



7A 



60 
17 
1 

0.6 
0.5 
T55 



10.000 lU 
0.05 g 



1.S00 lU 
0.001 g 



7B 



60 
17 
1 

0.5 
OS 
100 



5.000 lU 
0.5 g 
2,000 lU 
0.006 g 



7C 



80 
17 
1 

0.5 
05 
100 



1,000 lU 
1 0 

1.000 JU 
0.005 g 
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TABLE Vli (continued) 



Lozengofi! 


Weight, Qrame 


IngrecOentd 


7A 


7B 


7C 


Lactoferrin 
Lysozyme 
Immunoglobulins 


0.1 g 
0.1 g 

ig 


0.1 g 
0-1 g 

ig 


0.1 g 
0.1 g 
1 9 


Growth factors 

Ddrfved Plaieldt growth factor 
Transfomilng growth factor 
Rbroblast growth factor 
EpidermaJ growth factor 
Angiogentn 


0.01 mg 
0.005 mg 
0.015 mg 
0.015 mg 
0.001 mg 


0.015 mg 
0.0025 mg 
0,01 mg 
0.01 mg 
0.001 mg 


0.005 mg 
0.01 mg 
0.005 mg 
0.005 mg 
0.001 mg 



20 



2S 



30 



40 



45 



SO 



ExamolaJI 



TABLE VIII 



Soft (gelatin capsules: 



Ingredients 



Onager oil 

VilC 

VitE 

Beia carotene 
Selenium 
Soja oil 

Fish on (23% DHA) 



Enzymes: per 800 mg soft gelatin capsules 



Weight. Qrarnc 



SuperoxidB dismutase 

Lactoperoxrdaee 

Potassium thiocyanate 

Sodium thiocyanate 

Lactofarrin 

Lyeozyme 

Immunoglobulins 

Growth factors 

Derived Platelet growth factor 
Transforming growth factor 
Fibroblast growth factor 
Epidermal growth factor 
Angiogenln 



100 fU 
1.500 lU 
0.01 g 

0.05 g 
0.05 g 
0.1 9 



0.01 mg 
0.005 mg 
0.015 mg 
0.015 mg 
0.001 mg 



500 lU 
2,000 lU 
0.05 g 

0.1 g 
0.1 9 
0.05 g 



0.015 mg 
0.0025 mg 
0.01 mg 
0.01 mg 
0.001 mg 



BA 


BB 


6C 


0.275 g 
0.06 g 
0.01 g 
0.0001 g 
0.0001 g 






0.06 g 
0.01 g 
0.0001 g 
0.0001 9 
0.275 9 


0.06 g 
0.01 9 
0.0001 g 
0.0001 9 




0.275 g 







1,000 lU 
1,000 lU 

0.05 9 
0.1 g 
0.1 g 
0.1 g 



0.005 mg 
0.01 mg 
0.005 mg 
0.005 mg 
0.001 mg 



10097] iDustratlve base fonnularions for pharmaceutically-acceptabJe cairiers for the peroxidase medicaments of the 
present invention to be formulated as a topical medicament for toplcaJ admlnlsuation. such as a cream, a gel or to be 
incorporated in a bandage or pad, are set forth in Table IX, as follows: 
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TABLE IX 



Gel 



Weight, Porcent 



Ingredlente 



dA 



9B 



10 



IS 



SiO 



2S 



30 



3S 



40 



45 



SO 



ss 



Deionlzed water 
Com Starch"* 
Lubrajsl DV^ 
Aloa vera 
Natrosol 250 
Xylitol 
ClfBmlN.l* 
Sunflower Oil 
Vitamin E 
Tensami 4/07^* 
TensamI 1/06^ 
Bronopol^ 
Myaclde SP^ 
Propylene Qtycol 



1S-02 

38.04 

38.0^ 

0.000021 

0.1 

4.76 



20.0 



20.0 

40.0 

0.05 

2.0 

3.0 

2.0 

ao 

10.0 



^ An Okxample of eueh a oom starch is the hydrosanalAd stofoh sobiUon ma/kBtad under lh» nctmo HYSIAR TPF fay Alban MOlIer IntomatianBl. 
Monireuil, Fmno». 

^ Lubragal DV is a Qlyoorlno and aeiy&e BobJlion inBricotod by Alban Mufler Inlomatioiial, MoAlr«uilj FrBiee. 
^ Natrodcl 260 M ia a hydroxoyelhyoollutoae moriceted by Aqiialon, Inc., of KopeweU, Vlr^la. U«$,A, 

^ Cirami N.1 , Tdneami 4A)7. Tenaam1 1/06, Bmnopol and Myadda SP are all ntailcaied by Alban MuUer imemadonaL MontreuO, Franea. 

[009B] In table iX formulation (a) illustrated pharmaceutically-aeceptabia carriers In the form of a gel. and (b) illus- 
trates phannaceutfcally-accepTable cam'ers in the fomn of a cream. 

[0099] The loliowing tables show vaiy/ng Ingedlents and prophylactic and therapeutic effeclh/s amounts (quantities) 
which can be weed in the preparat/on of topical peroxidase medicaments, according to the present Invention: 

TABLE X 



Geh 



Ingredients 



Daionized water 
Com Starch 
Lubrajel DV 
Aloe vera 
Natro6ol250M 
Xylitol 

Enzymes: 
Glucose Oxidase 
Glucose 
Choline Oxidase 
CholbiG 

Lactoperoxidase 
Potassium thioeyanate 
Sodium thioeyanate 
Lactofarrin 
Lysozyme 
Immunoglobulins 

Growth factors 



Weight, Grams 



10A 



19.03 

39.054 

38.054 

0.001 

0.1 

4.76 

100 

10.000 lU 
1.0 g 



2.000 lU 



0.05 g 
0,05 g 
0.05 g 
0.1 g 



108 



19.03 

38.054 

3B.054 

0.001 

0.1 

4.76 



6.000 lU 
1.0 g 
1.500 lU 

0.005 g 



0.1 g 
0.1 g 
0.1 g 
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TABLE X (continued) 





Qel: 


Weight. Grams 


Ingredients 


10A 


10B 




Derived Platelel growUi factor 


0.01 mg 


0.005 mg 




Transforming growth factor 


0.005 mg 


0.01 mg 




Fibroblast growth factor 


0.015 mg 


0.005 mg 




Epidermal growth factor 


0.015 mg 


0.005 mg 


10 


Angiogenin 


0.001 mg 


0.001 mg 



TABLE XI 





Cream; 


Weight, Grams 




Ingredients 


11A 


11B 


lie 


SO 

23 


Detonized Water 
Cirami N. 
SunfiowerOfl 
Viiarnin E 
Tensami 4/07 
Tensami 1/05 
Bronopol 
Myaclde sp 
Propylene Qlycot 


21.51 

20.0 

40.0 

0.04 

2.0 

3.0 

2.0 

2-0 

10.0 

i?5B 


21.51 

20.0 

40.0 

0.04 

2.0 

3.0 

2,0 

2.0 

10.0 

iTO 


21.51 

20.0 

40.0 

0.04 

2.0 

3.0 

2.0 

2.0 

10.0 

TOO 


80 


Enzymes: 
Glucose Oxidase 
Glucose 


5 000 lU 

0.5 g 














D-amrno aold cTddase 
l>aIanlno 
Urate oxidase 
Urate 

Lactoperoxidase 
Potassium thiocyanate 
Sodium thiocyanate 
Lactoferrfn 
Lysozyme 
Immunoglobulins 


6.000 !U 
0.1 g 




35 








10.000 lU 
0.75 g 
1,600 lU 










2,000 lU 
O.005g 


1.000 lU 


40 


0.01 g 
0.1 g 
0.1 g 
0.06 g 


0.08 g 
0.1 g 
0.1 g 
0.1 g 


46 
SO 


0.05 g 
0.05 g 
0.1 g 


Growth factors 

Derived Platelet growth factor 
Transforming growth factor 
Fibroblast growth factor 
Epidormal growth factor 
Angiogenin 


0.01 mg 
0.005 mg 
0.015 mg 
0.015 mg 
0,001 mg 


0.016 mg 
0.0025 mg 
0.01 mg 
0.01 mg 
0.001 mg 


0.005 mg 
0.01 mg 
0.005 mg 
0.005 mg 
0.001 mg 



16 



2005 15:48 FAX 45 3332 0384 



Holbers 



DROWDV & NEIMARK ® 



10 



IS 



3S 



EP 1 068 671 A1 



TABLE Xrl 



Cream: 


Weight, Grams 


ingioOrarliS 


12A 


12B 


12C 


Delonlzed Water 


21.51 


21.51 


21 .51 


Cirami N. 


20.0 


20.0 


20.0 


Sunflower Oil 


40.0 


40.0 


40.0 


Vitamin E 


0.04 


0.04. 


0.04 


Tensami 4/07 


2.0 


2.0 


2-0 


Teneami 1/D5 


3.0 


3.0 


3.0 


Bronopol 


2.0 


2.0 


2.0 


l^acido BP 


2.0 


2.0 


2.0 


PropyldHB Glycol 


10.0 


10.0 


10.0 




tTO 


TOO 


100 


Enzymes: 








SuperoKidQ dismutase 


500 lU 


1.000 lU 


2.000 lU 


Lactoparoxhiase 


2.000 lU 


1,000 lU 


liSOO lU 


Potassium thiocyanate 


0.005 g 












Sodium thiocyanate 




0.01 g 


0.08 g 


LactoTerrln 


0.05 9 


0.1 g 


0.1 9 


Lyeozyme 


0.05 g 


0.1 g 


0.1 g 


Immunogioburiis 


0.1 g 


0.05 g 


0.1 g 



Example HI 



so 



3S 



[0100] inustrativo formulations for pharmaceutfcally-acceptable carriere for the peroxidaae medicaments of the 
present Invention to be formulated as an eye wash solution for topical admlnistranon. ae an eye drop or as an eye 
wash, are set forth in Table XII L as follows: 

[0101] The following Table shows the varying ingredients and the prophylactic and therapeutic effective amounts 
(quantities) which can be used in the preparation of eye wash medicamenlfi, according to the present Invention: 



40 
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TABLE Xm 



Eye drop or eye wash (per 5 ml solution) 



Weight, Percent 



10 



IS 



ss 



3a 



SB 



Ingredients 


13A 


13B 


Sorbic Acid 0.0025% 




0.0002 


Purified Water 


99.4 


98.1 


Boric Add 


O.OIB 


0.0176 


Sodium Borate (Hydrated 10 HzO) 


0.0015 


0.0013 


Sodium Chloride 


0.0025 




Benzalkonium chloride^ 


0.0001 




Ed^te disodlum' 


0.001 





^ Benzalkonium chloride and Edetate disodium are added as preservatives. 
Enzymes: (amounts per 5 ml Eye Wash^) 



Glucose oxidase 
Glucose 

Superoxide dismutase 

Lacteperoxidase 

Potassium thiocyanate 

Sodium thiocyanate 

Lactoferrin 

Lysozyme 

Immunoglobulins 

Growth factors 

Derived Platelet growth factor 
Transforming growth factor 
Fibroblast growth ^ctor 
EfMdermal growth factor 
Angiogenin 



2,500 PJ^ 
0.02 g 

200,000 ABTS Units^ 

0.0005 g 
0.0001 g 
0.0001 g 
0.0001 g 



0.001 mg 
0.0005 mg 
0.0015 mg 
0.0015 mg 
0.0001 mg 



100 lU 

150,000 ABTS units^ 
0.0005 g 

0.00005 g 
0.00005 g 
0.00005 g 

0.0005 mg 
0.0001 mg 
0.0005 mg 
O.O005 mg 
0.0001 mg 



40 



4S 



SO 



The eye wash solution is a 5 ml solution of: 90 milligrams of Boric add; 6.6 
milligrams of hydrated sodium borate (10 H2O); 2500 units Vitamin A and 0,125 iig of 
sorbic add 0.0025% 

^ As utilized in this example^ the term "^unlf ' of Glucose oxidase identifies that 
amount of Glucose oxidase that oxidizes 3.0 milligram glucose to gluconic add In one 
minute at pH 5.10 and 37**C. The assay conditions are set fortfi In Assay method FS 250 of 
Rnnish Sugar Co. Ltd., of Rnland. In this Example, 1 milligram of glucose oxidase has an 
acUvtty of 100-120 units at 37^C at pH5. 



6S 
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^ As utilized herein, the term ''ABTS units'" Identifies that amount of ractoperoxidase 
that catalyzes the oxidation of 1 mM of the ABTS substrate (2^2' -Azino-bis (3- 
5 EthylbenzthlazolinB-S-SulfonIc Add)) In one minute at pH 5 and BJ'^C. The assay 

conditions are set forth by f^ansson-Rahemtulla, B., et aL, Biochemistry. Vol- 27, at pages 
233-239 (1988). In this Example, 1 milligram of lactoperoxldase has an activity of 600 
ABl^ units at 37'*C and 5 pH. 

10 

[0102] In case of the formulation 13A, the compositi(m is formulatecl separately In two parts which, before apptrcailon, 
are combined and shaken to dissolve and mix the two parts. 

[01 03] The fir&i part is a mixture of the lacloperoxidase and the glucose oxidase. The eecond part is a 5 ml solution 
of the boric acid, hydrated sodium borate (1 0 H2O), Vitamin A, 0.0025% aofblo acid, potassium thiocyanate, water and 
75 glucose. The 5 ml solution (ihe second part) is mixed with the first part and shaken to dissolve the powder. Administration 
may be made as normal eye drops. 

Example IV 

20 [0104] inustratlva formulatione for pharmaceutically-acceptable carriers for the peroxidase medicamerits of the 
present invention to be formulated as a tooth paste for pets arKf a feed complement tor calves, are set forth In Table 
XIV and XV, as follows: 



TABLE XIV 



2S 


Toothpasd for pets (per 100 g of paste) 


Weight Grams 


Ingredients: 


14A 


14B 




Malt 


10g 


10 g 


30 


Sorbitol 


40 g 


40 g 


Glycerin 


lOg 


log 




Water 


2g 


• 2g 




Xanthan Gum 


Q9 


eg 




Calcium dl phosphate 


I0g 


log 


3S 


Silica 


log 


10 g 




Emusifier 


12g 


12 g 




Enzymes: 








Glucoee oxidase 


10.000 iU 


2.000 lU 


40 


Glucose 


0.2 g 


0.25 g 




Lactoperoxldase 


10.000 ABTS units (3) 


15.000 ABTS units (3) 




Potassium thiocyanate 




0.0005 g 




Sodium thiocyanate 


0.0015 g 




4S 


Lacioferrin 


0.01 g 


0.005 g 




Lyeozyme 


0.01 g 


0.005 g 




Immunoglobulins 


0.1 g 


0.05 g 




Growth factors 






50 


Derived Platelet growth factor 


0.001 mg 


0.0005 mg 




Transforming growth factor 


0.0O05 mg 


0.0001 mg 




Fibroblast growth factor 


0.0015 mg 


0.0005 mg 




Epidermal growth factor 


0.0015 mg 


0.0005 mg 


SS 


Angiogenin 


0.0001 mg 


0.0001 mg 
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TABLE XV 



rOSG cornpiBrnonis ivi coivoo (P^* ■ a **• iwwaory 


WeiOllt 

«V III 


Grams 


Ingredients: 


ISA 


15B 


Mt)K powder 


42.5 g 


42.5 g 


Bovrne colostrum 


42.5 g 


42.5 g 


Enzymes: 










10 000 lU 


Glucose 


0.2 g 


0.25 g 


Lactoperoxidase 


10.000 ABTS units (3) 


15,000 ABTS units (3) 


Potassium thiocyanate 




0.0005 g 


Sodium thiocyanate 


0.0015 g 




Laotoferrin 


0.01 g 


0.005 g 


LysQzyme 


0.01 g 


0.005 g 


immunoglobulins 


12 9 


15 g 


Grov/ih factois 






Derived Platalel growth factor 


0.001 mg 


0.0005 mg 


Transforming growth factor 


0.0005 mg 


0.0001 mg 


Fibroblaet growth factor 


0.0015 mg 


0.0005 mg 


Epidermal growth factor 


0.0015 mg 


0.0005 mg 


Anglogenn 


0.0001 mg 


0.0001 mg 



Example V 

[0105] This example shows the effectiveness of the enzyme group (Peroxidase/substrate/peroxide eysiem - Lacio- 
f errin - Lyaoa:yme - Immunoglobulins) in combination with the growth factors (Platelet Derived growth factor - Fibroblast 
growth factor - Transfonning growth factor - Epidermal growth factor - Angiogenln) of the present invention against 
oral micro-organisms. 



OS 


Stick Pills with active ingredients Enzymes and Growth Factors : Stfck 1 




Active Ingredients 


Amounts per sttck pill 




Lactoperoxidase 


100 lU 




Glucose Oxkiase 


26 lU 


4C 


B-D-Glucose 


25 mg 




Substrate (Kl) 


1,1 mg 




Lactoferrin 


10 mg 




Lysozyme 


10 mg 


46 


Immunoglobulins 


30 mg 




Platelet Derived growth factor 


10 ng 




Transforming growth factor 


12 ng 




Fibroblast growth factor 


5 ng 




Epidermal growth factor 


100 ng 


eg 


Angiogenin 


0.1 ng 




Non active ingredients 






Carbopol 974P, Drum-Dried-Waxy*MaIre Starch 



6$ 
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Slick Pills with only the Enzymes as active ingredients : Stick 2 


Active Ingredients 


Amounts per stick pill 


tactopercnddase 


100 lU 


Glucose Oxidase 


26 (U 


Glucose 


25 mg 


Substrate (Kl) 


1.1 mg 


Lactoferrin 


10 mg 


Lysozyme 


10 mg 


Immunogtobulins 


90 mg 


Non active ingredients 
Carbopol 974P, Drum-Dried-Waxy-Maire Starch 



IS 

Stick Pills where the active ingredients is replaced by maltodextrin : Stick 3 (controle) 



[0106] Non active Ingredients 
Carbopol 974P, Daim-Dried-Waxy-Maire Starch 
so [010?] The Stick PIWb 1 to 3 wdrs spplisd to patients suueiiny from a dry mouth because they produced lees than 
0,2 ml per minute ot saliva. The Stick PHI Is eticked to the gum and allows a slow release of the active ingredients 
during several hours in the mouth of the patients. 24 patients were used in each goup. 

£01 08] The saliva samples were taken off at different places of the mouth for each patient such as under the tongue, 
close to the crevlculEU' canals). Each sample was divided In two parts: one to analyse the total microbial count on a 
2S Petri dish, the other one to analyse the ATP content of the micro-organisms. The results are shown in Figures i and 

2. As could be observed in Rgure 1 , the microbial count is more Important for the Stick 1 than for the Stick 2 and Stick 

3. It coukJ be reasoned that the presence of the growth factors can facilitate the growth of the bacteria in the saliva. 
When tha ATP energy of ihese micro-organisms contained In the sanrples was analyzed. It was difficult to observe 
important differences between the three goups (Figure 2), On the other hand, when the ratio ATP/microbial count was 

30 analyzed, the results show an Important difference characterissd by much lower values for the Stick 1 compared to 
the Stick 2 and Stick 3 (Figure 3). 

[0109] Regarding the values of the microbial count (Rg 1), it could be expected to find lower values for Stick 1 and 
Stick 2 containing the active ingredients. Observing the ratto ATP/microbia! count (Fig 3), \l can be con dud 3d that ri 
the microbial count is higher for the Stick i . It is duo to the detachment of the bacterial biofllms linked to the mucosa 

$s cells which allows these isolated tjaciarla to be attacked and inhibited by rhe enzyme group, in the case of Stick 2, tho 
action of Ihe enzyme goup Is performed only on th© Isolated bacteria contained in the saliva but it is evident that 
regarding the microbial count and ATP energy values for this experiment, the enzyme group alone has no effect on 
the bacteria colonized in biofllms. This corresponds to the conclusions made by different researcherSi which obsen/e 
an action of the enzyme goup m some experiments and ncA in other experiments because they never compared the 

40 difference between the isolated bacteria and the bacteria colonised In biofilms. 

101 1 0J Eventually for Stick 3, as a control, it can be concluded that few bacteria can be eliminated by the saliva and 
certainly not the ones which are colonized under biofilm fomis. 



Example VI 

4S 

[0111] The same experiment as described in Example V was performed using a toothpaste containing the enzyme 
group and the growth factor group (Toothpaste i) which was compared to a toothpaste containing only the enzyme 
group (Toothpaste 2) and a toothpaste containing no enzyme group and no growth factor group (Toothpaste 3>. 



Toothpaste with active Ingredients Enzymes and Growth Factors : Toothpaste 1 


Active ingredients 


Amounts per 100 g of paste 


l-actoperoxjdase 
Glucose Oxidase 
Substrate (thiocyanate) 
Lactoferrin 
Lysozyme 


10.000 ABTS units 
10.000 ABTS units 
50 mg 
100 mg 
100 mg 
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(continued) 



10 



TocrthpaetG with active rnflredient© Enzymee and Growth Factors : Toothpaste 1 


Active Ingredients 


Amounts per 100 g of paste 


^ Immunogfobuirns 

Derived PJatelat growth factor 
Transfomilng growth factor 
Fibroblast growth factor 
Eprdermal growth factor 
Angiogenfn 


300 mg 
100 ng 
120 ng 
50 ng 
1 ng 
1 ng 


Non active tngredients 

Sorbitol, glycerine, siF/ca, carboxymethylcenulose. sodium banxoate, xylltol, flavour, tliane dioxide 



20 
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ToothpastG with only the Enzymes as active ingredients : Toothpaste 2 


Active ingredients 


Amounts per 100 g of paste 


i^ctoperoxldase 
Glucwss Oxtda&^i^ 
Substrate (thiocyanate) 
l-actofenin 
Lysozyme 
Immunoglobulins 


10,000 ABTS units 
10,000 ABTS units 
50 mg 
100 mg 
100 mg • 
300 mg 


Non active ingredients 

Sorbitol, glycerine, ellica, carboxymethylcellulosQ. sodium benzoate, xylitol. flavour, titane dioxide 



Toothpaste where the active ingredients are replaced by sorbitol : Toothpaste 3 (conliol) 
[0112] Non active Ingredienta 

Sorbitol, glycarino. silica, earboxymeihylcollulose. sodium benzoate. xylftol, flavour, titane dioxide 
pllSJ The patients suffering from a dry mouth because they produced less than 0.2 ml per minute of saliva brushed 
thelrteeth for at least two minutes witti the toothpastes 1 to 3. The patients rinsed their mouth with only 5 ml water and 
a sample is taken off. 24 patients were used in each goup. nie saliva aamples were taken off at different places of the 
mouth for each patient such as under the tongue, close to the crevicuiar canals. Each sample was divided in two parts- 

T ,K microbial count is more important for the Toothpaste 1 than Tor the Toothpaste 2 and 

Toothpaste 3 (Figure 4). it eouM be reaaonod that the presence of the growth factors can facilitate the grwih of the 
bacteria m the saliva. 

^1151 When the ATP energy of these microorganisms contained in the samples was analyzed, it was difRculi to 
observe impofiant differences between the three goups. On the other hand, when the raito ATP/microbial count is 
analyzed, the resulte showan Imponent difference characterised by a much lower values forthe Toothpaste 1 compared 
to the Toothpaste 2 and Toothpaste 9 (Figure 6). 'w^'o^ 
tOllq Regarding the values of the microbial count (Fig 4). it could be expected to find lower values forthe Toolhoaste 
1 and Toothpaste 2 containing the active rgredients. Observing the ratio ATP/microbial count (Fig 6). it can be con- 
cluded that If the microbial count is higher for the Toothpaste 1, It is due to the detachment of the bacisrial biofilms 
\mked to the mucosa cells and allow to these Isolated bacteria to be attacked and inhibited by the enzyme group In 
the case of the Toothpaste 2. (he action of the enzyme goup is perfomied only on the isolated bacteria contained in 

K ^"i T 1^'"^ ^ ^'^ «"«'9y for this experiment, the enzyme 

goup alone has no effect on the bacisna colonised in bioflims. "niis corresponds to the conclusions made by dinaram 
researchers, which observe an action ofthe enzyme goup In some experiments and not in other experiments because 
they never compared the difference between the isolated bacteria and the bacteria colonised in biofilms 

- ^antual^ for the Toothpaste 3. as control, we can conclude that few bacteria can be eliminated by the saiVa 
and certainly not the ones which are colonised under bioBIm forms. 
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Claims 

1. Uee of a composition comprising a combination of at least one compound chosen from the group of peroxidase, 
bclof errin. lysozyme and immunoglobulins and a growth factor for the preparation of a medicament for prophylaxis 

5 and tharapy ot Infectious diseases caused by microorganisms prasent in biolilms adherent to cell surfaces. 

2. Use according to claim 1 , f unher characterized In that said growth factor is chosen from platelet derived growih 
factor, fibroblast growth factor, transforming growth factor, anglogenki and epidermal growth factor. 

10 3. Use according to claim 1 , further characterized In that at least a peroxide is combined with a growth factor according 
to claim 2. 

4. Use according to claim 1 , further chaiacterized in that at least a iaetof errlii Is combined with a growth factor ac- 
cording to claim 2. 

IS 

s. Use according to claim 1 . f urth er characterized in that at least lysozyme ie combined with a growth factor according 
to claim 2. 

6. Use according to claim 1 , further characteitzad In that at least an immunoglobulin is combined with a growth factor 
so acecrdirig to claim 2. 

7. Use according to any of claims 3 to6, further characterized in that said growth factor is platelet derived growth factor, 
a Use according to any of claims 3 to further characterized in that said growth factor is fibroblast growth factor. 

9. Use according to any of claims 3 to 6, f urthercharacterized in that said growth factor Is transforming growth factoc 

10. Use according to any of claims 3 to 6, further characterized In that said growth factor Is epiderrr^al growth factor. 
30 11. Use according to any of claims 9 to 6. further characterized rn that said growdi factor is angiogenin. 

12. Use according to any of claims 1 to 11 , further characterized in that said medicament is in the form of a gel, a sttci< 
pill, a rinsing liquid, a toothpaste, a tablet a topical medicament, an oral dentifrice, an rnjectable composition, an 
oral tablet, a lozenge or a soft gelatin' capsule. 

ss 

13. A methodfor prophylaxis or therapy of infectious diseases in humans oranlmals caused by microorganisms present 
in biofllme adherent to cell surfaces characterized In that the composition as defined in any of claims 1 to 11 Is 
combined with a pharmaceutically acceptable earner. 

^ 14. A method for prophylaxis or therapy of Infectious diseases in humans or animals caused by microorganisms present 
in biofilms adherent to cell surfacas comprising: 

(a) treating said human or animal with a growth factor, preferably chosen from the group ot platelet derived 
growth factor, fibroblast growth factor, transforming growth factor, angiogenin and epidermal growth factor 

^ used alono or in combination; and. 

(b) treating said hunnan or animal with at least one compound chosen from (he group of peroxidase, lactoJemn, 
lysozyme and immunoglobulin used alone or in combination. 



so 



ss 
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